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(57) Abstract: Disclosed is a positive 
resist composition containing a base resin 
component (A) and an acid generator 
component (B). The component (A) is 
a copolymer having a constitutional unit 
(a-1) derived from an {Oi -lower alkyl) 
acrylate containing an acid-cleavable 
dissolution inhibiting group and an 
alicyclic group, a constitutional unit 
(a-2) derived from an (Qt -lower alkyl) 
acrylate containing a X -butyrolactone 
group, and a constitutional unit (a-3) 
derived from an ( OL -lower alkyl) acrylate 
containing a hydroxyl group-containing 
aliphatic polycyclic hydrocarbon group, 
and the copolymer has a Tg within the 
range of 100-170°C. Also disclosed is 
a method for forming a resist pattern 
by a lithography process wherein a 
chemically amplified positive resist 
composition is applied onto a substrate 
for forming a resist film, and the 
thus-formed resist film is selectively 
exposed, then subjected to post exposure 
baking (PEB), and then subjected to 
alkaline development. In this method, 
the PEB temperature in the lithography 
process is set within ± 2°C of the PEB 
temperature at which the line and space pattern formed by this lithography process is maximum. 
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B. .. PRELIMINARY PEB TEMPERATURE (°C) 
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m m * 

[oooi] *mw\*.#vmisVxbMmmirz>h<Dx»&% 0 xmv<\^ *nmmi^ m 

[0002] ^^^?Rfi^^<D®i5t^*3v>T«, yy^9^>r— SW©5i^ 
tetfSfTfrjh/cvvSo jy*:^^ gift. m\zft&$tiz%nM&m^t>tix 

V\fci&S, S^"CttKrF^V^i>— If— (248nm) as^^^AjgfcJBV^&h/S 
^C^'ki^ £kfcArF^S^l>— IF— (193nm) ^t^i^©iltfflV^ 

[0003] KrF^df-^w-if^ArF^drWW— if^(D3feMffl^V^h^«, \ft£r 
#y *T^tt#^Ai-3-<— *»J8B^ I3feia?)^4t5^4i (KT, PAG 

m%:&lZ.jm^Mm(y$Xh^?X?$— > ?J f— <— ^(post exposure 

baking), sir. PEBmm-r^)^m^t^x<o, mmmmmm^Btm^^h 
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[ooo4] ^rb-c, ^ 0 , ¥mti&s*mk\z&\< ^x^mt^ti^f^^v-;vm ^>^m 

l^*M>t#Ka*, ^Ri^ArF^v^W— if— (193nm)£fflV^ 130nm 

248nm) ^-T^Sl^tt^ift I tKn^>^lx^^(D^^S£^llttt<^ 
L^L^fe, tK^^^^l^^^TOOi5^-<^V^W-r^TO^^ 193n 
[0005] £*U;:*tU -<^irVgt£rW£i\ 193nmtt}£^:2otf3Mtt^tf*K ^o»K^ 

(i) ^T/^mz-T^^^nrfecD x-ot^n^mty^mm^m-r^ w) r^y/v 

(ii) y/^Vv-f-^^^^^^#i-^^y^a^-^^^^M#r^, £>3v ^y/^/K 
[oooe] ilfc ¥mfcm*<D&M4mitfritfrm^ _hlB(i)^(ii)(D»JJ|Mv^civ^ 
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(#f^i^l)#f^2881969^-^ 
(#fF3Cifc2) #Hfi^5-346668^-<kfg 
(#f^i^3)#^¥7-234511^-^ 
(#fF^Cm4) #P^¥9-731 73^« 
(#fF3Ciifc5) #^9-90637-^16 

(#f^fifc6)#p^¥io-i6i3i3^$& 

(#1^^7)#r?S¥l0-319595^# 
(#fF3Cfifc8) 1-1 2326^# 

(#fF3CfiK9) #^S^10-10739^# 
(#f^i^lO) #^S2000-235263^|g 
(#f^im) #lffi2001-356483^£# 
(#W^itU2)#|!g2000-310859^kfg 

[ooo8] utaso-c, ^mwfe. Kit, ffi&Bft-e^— &w?;*h^— ^ 

[0009] «§w#ibte, ^^w^fo^*, mmm^mmmm^u m<vi¥m k 
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*mwtz, ±m%a&iz.m'3^Tt££tifz.t><D-v$>Q, ^mm^mi^mm (aspect) 
^r-rs ( a -^mcr^;v) TWsvm^^svfrhmMisti&mj&mtL^ ( a -2) y - 

o 

*Hi©l2©it (aspect) }3\ >fk^#BS#i^S'V'^hmfife'»SrStR-b 
fciMTLT, l^*HR«rKW\ iv^MSWW(«U S&3fe&j&n?S&(PEB) 

?BMPEB?aS±2T:(Df5Hl^(DM^JifEyy^77^ 0 nir^^*D(t§PEB^ 

[0010] # ^ jNH#^*3V , T ( « HMT/V^r/V) T^y/Uft (( a "lower alkyl) 

acrylate) J ^^A-SI (methacrylate) *£<D a -^MCT^;VT^);V^ ( « 
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-lower alkyl acrylate)^ T^U/l^ (acrylate) <DmWX*3bZ> 0 ^X\ r a-$MT;V 
^r/VT^y/V^ ( a -lower alkyl acrylate) J bte., TPVjVWk (acrylate) CO a fik^M^-fc 

[ooii] j^m<Dtfi?msi?*yutimu. mmm. ftrnvm-v. mmm^-v^—^u^ 

h^*— VIMXSr^x., JKV^PEB-^— ^Sr^rTSo ^W^v^N**— 
[0013] £JLT.*ISWJ!:ov^P»»c:tftwr«o 

co^mt\,t^(DX\ Tfr%vuw.Tz^bK£ytfvm<DUi?xw<?—>7!)mm 
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[0014] <(A)/&£> 

( a -mmr;v^;v) T?ysvmtt^vfrbmmisti%mm^$L, (a-2) 
a-3) 7kmm^mm^mm^mk7kmm&^ir% ( a -mkr/^M tw/v 

[0015] ^WteSSVvrtt, (A)jEjfe^J&S-©J;5Ja:#|j^^fc(a-l), (a-2) (a-3) ^ 

[0016] ^^lil*5V>Tf*,_h3^(Dj;55fe«^^(a-l), (a-2) (a-3) £#1-3* 
M-^#:OTg^i00 o CW_h-efc^^^J;«9, AWfettfctfH'K Tg^i70°C^T-efe3 

Tg(D i«90^LV ^ffltil 15—1 70°CCS><9 , $b(^0*b< ttl 30— 165°C-efe5 

o 

[0017] £fc, ^(D&ftTg&mirttMa^ #i^f©fi¥^^i(Mw; 

y/W?— v^ 3 ^n^h^^^J;6^y^^V^^S2fi) 2000—8000 
SS, 0*L<f*5, 000—8, 000, &e>l£0*lXf3\ 5, 000—7, OOOXhZbXV 
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^.(DX^Tg^-r^ti^K^ ZbK. &M&fc<D5rWtglft2. 5£irx& 
[0018] (A) ^^*3JtSfife«l«H4^ft?Wi0JS«, K3fetfff* (A) m^^T;v^yfm 

m^mmzti-r, ari&x4k%s<Dh<D$:mmirz>-b&x%z> 0 

[0019] m.^kT;V^^yT7V^;v^b\^X\^ l-^Y^^sV^sv 

WSMcT/^/^tti/Jj/i-yF^/^MblsX^ tert-^^/V^dr^/V^/VS. te 
WhZMCT/V^/vmb\,XU, tevt-y^/vm, tert-T^mt£b*<Dftt&MW:^3B. 

o 

[0020] '(Dj;5^^g|tt^«]$iJ^«, mm. tl©lilc^L, jyfcftj^te. 
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[0022] 

, T^V^*^ -fytft/W-^ hV^fvflJ^, TYy^puY^fJjyfi: 

[0023] -«^^(a-l) 

^<Dx^m^mma-i)t\^x^ { a -i-i)-mmm^mmm%mt^x, m%.\£ 
Dmmmn^^mmmm\mmmmm^m^mmm±-, (a-1-2) : ( a-i& 
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[0024] i^W(a-l)iL-C[4, TfB-^(I) , (II)Xte(III)Xmt5tl%, BM 

[0025] Mfcl] 




-(I) 



/><? 



[0026] Ut2\ 



R 




[0027] Mk3] 
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R 




[0028] ±ttt (I) — (III) Rl-i^mm^-Xlt^WcT/^/prnX^, R 1 fei&m.T/l/3c 

Rottm^i^tii, M^-et>^^-et>i:<, ^L<i4^iMi l ti 

[0029] ^^(D^-e^b, — ^(D^m^^mmm^ ^hK^(D^h2-^/V-2-T 
sf^^/um, 2-^;V-2-T^>^;vmm<D2-^m.T;V^r;V-2-T^>^- 

r^T/V^/V) T^y V— h^l-^f/Wl^P^/V ( a HMT/V^/V) T^U l> 
— K l-xf/l^-H^n'^f/l' ( a HMT/v^r/v) T^U i/— h^l-^/v-l- 

[0030] (a-2) 

(A)j&$m, tufE«^mf^(a-l)(^Px.T, y-^n^Y^mm:^m 

i~5 ( a -fi«7/^) T^y/Hft^^/l-jO^fl^tbSfll^^lfc (a-2) Sr^ri~5 
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[oo3i] m&wsL (a-2) ti^xn. wd—hbltZ (iv) xmztizm&mmm^^ ^<d£l 

[0032] MM 



, mtti^r^4©«HBfire*>5 0 R 5 ©lSi7;^;HtUii, ffi^^^fe^bJ; 
[0033] ^tubco^-e^ — (iv) -ei^Mt^fttfcot, R 5 ^mjJ§c^--T:\ ^ 

[0034] Uk5] 





(R}tmm\z.mcx&% 0 ) 
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[0035] (a-3) 

[0036] mtft^MSL (a-3) £LT TfB— JRS: (VI) ^£;h^«J&¥4ft3W*LV ^C>£L 
[0037] [>fb6] 



[0038] rfLibWet>, n<D^Si-Cfct). ^^S/^T^^/VS<^3{£^|£^L-Cl^ 
[0039] &4b\ #fflM£3M£<D#J-S*f3\ «^^(a-l) ^20-60^%, 0*L<f23O— 5 



R 




WO 2005/052693 



13 



PCT/JP2004/017405 



[0040] *&m<o (a) &.fr<Dffimte, *-et> (a-D tvx-tB&. (D xm^ti^mm.m±. 

%btt<D*$'T*t>2-^J>VT?^>^7Vm. (a-2) fcLT— «5£ (V) 
[0041] *fc, ( a HS^T/^/V) T^/l'&^;*7V]^^2g&;h,5#JE£ W^LT, «fc«3 

(4) T?v/i&ttT/irt^nm£iteMf&m& (sir. ( aa ) mte-r^ 

(/n) (aa) km&mfc (ma) td^*57^y;H|x^;l/.^y;l^x^ 

[0042] *&m<D (A) ^^Wlgf*, (aa) tm&Wfc (ma) (DfRj^fcJ; 

&m&fcmm(D&nmmzb( aa )b(m a )&mmir%t. rm^m^(Ai), (a 
[#m^f*(AD] 

<5fSj$i|^f£ (a— 1— m) ^ 

fllfife^fc ( a -2) £LX, — (V) -C^^tbSfll^^^feoTR^^^fe 
5«J&3M&(a-2--m),&tf 

Mft(a-3)iLT, -^(VI)-CIR^ n<D^Si-Cfc«9, ^BSS^T^V^ 
^•/VS(D3{5A(31^^L-CV ^M)&!¥-&X&oX, R^^mXh^m^mt. (a-3 
-m) ©E^W©#l^Wot 4 Tgtf 1 50— 1 65 0 C^£>5#M^f£o 
[#fi£^(A2)] 

foSffl^fc^'ffc (a— 1— a) , 
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mmm^mt. ( a -3-m) ©to^©#i^-cfcot, t s ^i 1 5- i4o°c 

[0043] -*j^^f5L(a-4) 

^Wi(a-4)iU, tff|E«^Wi(a-l), (a-2), (a-3) ^<D, mffiM2>m£: 

^-C\*^{i(a-1), (a-2), (a-3)U^-tU, O^htmm^^t^M^ 

m^m^m^mtvx^ mmvtz.mmmma-i) , ( a -2h ( a -3) i^tst© 
r^yw— k ^h7^p^>^/K^)r^yv-h. -ry^/v^/K^)T^yw-h 

fc*3, ^tih<DMm^m:&T\vmi^li\^X^ir 0 

[0044] Wb7] 



R 




• • • (VII) 

(R{»fE^^)C-e^ 0 ) 
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[0045] Wb8] 




[0046] [^9] 



/ 




C 

H 2 I 
CT Ti 




A<7 



(VIII) 




• • • (IX) 

[0047] ^*d\ 4^tirz>m&<7)&m$.(Dm&fe. mtftmma-i) ^25-50^%, u 

30— 40^e/V%(Df5ffl-efe(9 N «j^^5i(a-3)^iO— 30^/V%, #?3;L<telO— 2 
CFe/V%CDiBffl-e&>^ fit^^£(a-4)/^5— 25^/V°/cn 0^L<«1O— 20^e/V% 

[0048] • (A) J&ft^j&m^-^ N T 
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[0049] <(B)j?£#> 

k « (p-tert-^/V^zvH 3— K— T^AMJ^/V^-n^^^/V^— k 

^^hy^/v^u^^/V/M^— k >?7ji^/V3— K~ tyJ^/^y/v^ruy*^?. 

k If ^ (p-tert-^^-/V7^^/V) 3-K=t>Vt7/^n^^/^ 
— k hy^^— ^V^wtn^^;^- k (4-hy^/v^-n^ 
/v^^/v) v'^ai^/v^/v^^^Ahy^/v^-ny^^/v^— (4-hy^/v^-n^ 
^VK7^rvV) ^7i-/W^^!>A/t7;^o^y^*^-b, hy (p-tert- 
^^7V^^^/v)^/v^^Ahy^/^n^^^/v^— h^^(D^«7A^if^ 

#if fb*v5o ^tub»5^ ^/i^-^j&^^C matt co /t~7 7V^ru7*¥> 

-iojca^^^o o. 5MM^^mx^<^—>^m^^n^n^^u 30 

[0050] <^H^J(C)> 
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$>ti&£<. it^mmm^^h(DmMt\^x^<Dh<D(D^hiiM<Dh<D^ 
mx^mu^m-aimuvxm^^^t^x^o 

^\ nsk^vK si^^vk @i^^/k si^^/k twtr >^ 

-fe^-h (PGMEA) M^^J^(D^^J^ffl-r^)#^^, -^^SBl^bte 

, PGMBAm\mmt(Dmm^m^m.^xm^mirtii'£x\^\ m&L<m 

: 9— 9 : 1 , £«9#?*L< tt2 : 8— 8 : 2<DfSH ft ^i"^^^W^bV \ 

j^jwi^m, mvmMtvx%m^/i/(EL) mi^-r^m^-n., pgmea : e 

L(Z)®*i:b^W*b<{*2:8— 8:2, i f L< (i3 : 7^7 : 3mtf tU \ ~£fc 
#(^Kfii:b^0*L< ^70 : 30—95 : 5££tv5 0 
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[0051] <^Iifi^!|(D)> 

[0052] mm (D) Jifc#£©Bi^teJ:3«&3£f fcSrBfr^ £fcw^h^-^t£, 5 1 

cF [liLcFf^^Sfc/Iitt (post exposure stability of the latent image formed by the pattern 
wise exposure of the resist layer) ^$<D\p]±(D g &)X, £bKfeM<7) (E) /&^£LT, 

o 

mmjj^^mtvx^ m%.&. ^>m, ?^m. v^m, =^^m. 

^^^^^/^rc^/^^^(Dy^x^*^t^^<Z)^^/^(Dj;5^il^^*^ aJc*aJC 
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(e)^w:, (A)j&a-iooffiSB^«9o. 01-5. ommmm^-em^^friZo 

[0053] <^<Dfi&tf>ffi£jEfc£-> 

^tt^j, mmmmk *sw&u &%.w. m&m, ^u-^^±m, mw^ttn 

[0055] <i^;*K^— :^j5fe#Sfc> 

^BJ]©l2©li (aspect) -C*>51>^^^— ^^ifett, te^tfgSW^ 
J&fc^j£^54KPEB?&£&S:iiPEBi&g£U tfffE§:iiPEB?ag±2 0 C(Z)t5HP fc g 

©as^±iayy^97-f^i3^^fert5PEBi^^i-5^i^4Wi:i-5o 

[0056] ^ilPEB?M^^^?>yy^7^7 0 n^{i3l^^7 0 rt^-efei9. £«9 J,^^ 

^tVt-Z^'tML, 80— 150^CO?aS^#T, yV-<— ^£40— 120#ffi 
, #*L<tt60— 90U>ra«H-o #^fcJ^^J^.«ArF»3feiSg^if^j;«9, ArF 
^v^w— if — 3feSrBf I©^/^ — ^Sr^bTjgiRlft fcS£3fcU5:^ , 80- 1 5 
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[0057] m»fflV^i&ftte, #^Kg5££tvf\ ArF^^U— if— , KrF^WW- 
if— , F ^drv-^W— if— N EUV(»^I) , VUV(^g^^I) , EB(m^) , 

2 

jfifife«»H:, ArF^v^l/— if— KttL>Xm$hX*3bZ> 0 £fc, 3liRlft&;i*3fe1-5£te 
[0058] Ji^cDi^^M^^yy^^^air^^V^^^h/-?^— ^^^&^*dV^ 

— j^^-j^y— ^if^X^$fi^i:(9,^^-<-^/N^-^if^X^0j^$+x 
S^ft^ -^(D*jgPEB^ig^^{i-f^t-onT^-<— X^— ^if-TX^/jN$ 

<&§o ^oJ^Hfi, s^-ete&v^ SigPEBt&Si^t^PEBt&s-ete:, peb 

, iMX^/h£<&*9, MPEBfiS^^i^V^PEBfiS-e^, PEBfiJg/^ift 

[0059] -^LT, ±5zfi<Z)J;5i-bT^alPEB«^^fc^, ^(D^3lPEB?M±2°C(Df5 
HF^KDPEB^a^-e, _h5z6oj;5^M^(Dyy^7^Xnir^^J:«9^^^— ^^Xi~§ 
^iri^D, iUaH&ft-C, SMrt-e^J-^i/^h/^-^if^X^#^tL 

, j£^PEB^— ^y^ttS^^h^^- ^^?f^-C^^o Jfe*3 % ^(D^(DlJyX^ 
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[0060] *»EBtaSfi, xvMtfcmai, ^j^i-br^^r^-c^o 

^LT, S«jiPEB?aS±2 c C, 0*L<fi±l c C(Z)t5HP fc 3(Z)?ag^ HiH^l/v? 
>-^#Syy^^^7°nir^^*5(t?)PEB?Mi:i-So PEBMS^Mfg 

H^-rs^-j^ ±is g ^Mc£it,3o ^m^yyy^^fm. ft 

MPEBn^M^t^tmmtir^ ;£ij|2<Z)lMSI (aspect) IJ1*3V^«, -h 
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